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FOR PRODUCING A METAL STRIP 
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The invention relates to a method of operating a strip casting machine for 
producing a metal strip according to the preamble of claim 1 

From, e.g., WO-A-0 1/23 122 it is known to place or to press, with a 
predetermined force, lateral seals, which are provided with sealing plates, 
against end surfaces of casting rolls during an entire duration of a casting 
operation for limiting a casting gap between the casting rolls in order to insure 
the necessary tightness. A monitoring and regulating system provides for a 
precise bearing of the sealing plates against the end surfaces of the casting rolls 
and for a continuous regulation of the placement pressure. Known are strip 
casting machine in which lateral seals, in addition, are displaced in a horizontal 
or vertical direction or oscillate to prevent a non-uniform wear of the sealing 
plates. However, with this type of the sealing plate adjustment, a high wear of 
both the sealing plates and the roll end surfaces cannot be prevented, which 
limit the casting time and increases the costs of the process because of high 
costs of the sealing plates and big output losses. 

An object of the invention is to provide a process of the type described 
above which would permit a noticeable wear reduction. 
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According to the invention, this object is achieved with a process having 
features of claim 1. 

Further advantageous embodiments of the inventive process are defined 
by the subject matter of dependent claims. 

With the inventive method, according to which the sealing plates are 
placed in repeatable stop-and-go steps with a predetermined force and within a 
predetermined time against the end surfaces of the casting rolls, and are held in 
the placement position for a predetermined time, the wear of the sealing plates 
and the end surfaces of the casting rolls is noticeably reduced. 

Advantageously, the placement force of the sealing plates against the end 
surfaces of the casting rolls and/or holding time of the sealing plate in the 
applied position is varied, whereby the method can be adapted to specific 
casting characteristics. 

Advantageously, the holding time is greater than the placement time at 
least in two times and at most in three hundred times. A longer operating time, 
which results fi*om a smaller wear, leads to noticeably smaller costs of the 
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sealing plates per ton of steel, to longer casting sequences, and to a higher 
output, whereby the economy of the process is substantially improved. 

The invention will be described in detail below with reference to the 
drawings. 

The drawings show: 

Fig. 1 a vertical longitudinal cross-sectional view of an embodiment 
of a lateral seal with a sealing plate for a strip casting machine; 
and 

Fig. 2 a cross-sectional view along line II-II in Fig. 1 

Figs. 1 and 2 show a lateral seal 10 for a strip casting machine and which 
is provided for a lateral sealing of a casting gap formed between two casting 
rolls. Two lateral seals 10 (also called narrow side parts), which are arranged 
on both ends surfaces of the casting rolls, limit the casting gap in its length. 
The casting rolls are shown with dash-dot lines in Fig. 2 and are designated 
with reference numerals 1 and 2. 
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The lateral seal 10 includes, as shown in Fig. 1, a sealing plate 1 1 
arranged in a retaining frame 12 that is operationally connected with a placing 
device 13. The placing device 13 displaces the retaining frame 12, together 
with the sealing plate 1 1, in the longitudinal direction of the casting rolls 1, 2, 
whereby the sealing side 1 la of the sealing plate 1 1 is placed or pressed against 
the end surfaces of the casting rolls 1,2. 

The placing device is per se known; e.g., a similar placing device is 
described in detail in the already mentioned WO-A-0 1/23 122. Therefore, 
below, only essential elements of the placing device 13 would be described, 
whereas for details of the construction, reference is made to the previously 
mentioned publication. 

The lateral seals 10 are displaced sidewise to and away from the casting 
rolls with a manipulator, not shown in the drawings. The placing device 13 
includes, as shown in Fig. 1, a connection plate 50 which is connected in a 
manner not shown with a carrier element of the manipulator or is floatingly 
supported thereon. The retaining frame 12, in which the sealing plate 1 1 is 
received, is supported by hinge connection means, which is formed by an 
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approximately horizontal hinge lever 51 and a vertical lever 52, on the 
connection plate 50. The hinge levers 5 1, 52 are spherically supported with one 
of their ends on the retaining frame 12 and with another of their ends on the 
connection plate 50. With elastic connection means, e.g., an adjustable tension 
spring 53, the retaining frame 12 is permanently pressed against pistons of three 
adjustment cylinders 55 which apply a controlled pressure through the retaining 
frame 12 to the sealing plate 1 1 in a manner of a three-point support. The 
adjustment cylinders 55 are activated after the lateral seals are brought into a 
position laterally of the casting rolls 1 and 2 and are centered. 

The sealing plate 11 is located in a containment 16 of the retaining frame 
12 and is supported on a steel support 17 of the retaining frame 12 that is 
secured thereto, e.g., welded thereto. The steel support 17 is connected 
preferably, welded, on one hand, to a rear frame part 18 and, on the other hand, 
to the contamment 16, surrounding it. Both the rear frame part 18 and the side 
part 20 of the retaining fi-ame 12 are provided with cooling channels 22, 23 for 
a cooling medium, preferably, cooling water. The feeding of the cooling water 
is shown in Figs. 1 and 2 with arrow E, the discharge of the cooling water is 
shown in Fig. 2 with arrow A. 
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The sealing plate 1 1 is formed, preferably, of a inexpensive material that 
can be a graphite-containing carbon material or a mixture of Si02, AI2O3, 
zirconium oxide, graphite, similar to that the pouring spout are formed of The 
sealing side 11a is coated with a material having good sliding and abrasive 
characteristics such as, e.g., boron nitride, SiACOH or abradables used as a 
sealing material in gas turbine. The coating is effected by application. The 
thickness of the layer amounts to from .1 to 2 mm. The sealing side 1 la is 
coated with the same material over its entire surface. However, a different 
coating can be provided in the wettable region, e.g., having a low wetability 
with good isolation properties and wear characteristics. 

The sealing plate 1 1 is supported with its surface remote from the sealing 
side 1 la on three hard supports 28 and is positioned with a retaining member 29 
provided on its circumference (such an attachment provides for an easy 
insertion and withdrawal of the sealing plate 1 1 in and out respectively, the 
retaining frame 12, i.e., a rapid exchange of the sealing plate 11). Between the 
sealing plate 1 1 and the containment 16, there is provided an isolation 30. As 
shown in Fig. 2, the hard supports 28 are associated with comer regions of the 
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essentially triangular sealing plate 11. The adjustment cylinders 55 are likewise 
uniformly distributed. 

The above-mentioned adjustment device 13, which provides for a three- 
dimensional displacement of the side seal 10 upon placement or pressing of the 
respective sealing plate 11, provides for a very precise placement against end 
surfaces of the casting rolls 1, 2 even in heated operational condition, whereby 
the wear becomes as small as possible. 

In order to be able to reduce this wear even further, it is proposed, 
according to the invention, to not retain constant the placement pressure during 
the following casting operation after grinding, during casting, of the sealing 
plate 1 1 which takes place as a result of the sealing plate 1 1 being pressed with 
a predetermined force against the end surfaces of the casting rolls 1, 2, i.e., the 
sealing plates 1 1 are not continuously placed but the placement is carried out 
with a so-called "stop-and-go" process in repeatable "stop-and-go" steps, 
whereas for a predetermined duration, a holding time, the position of the sealing 
plates is kept unchanged before again the placement with a predetermined force 
for a predetermined time takes place. Both the placement force and the holding 



F:\Gao' M8dison\ZinchulA207.339 pat appl Strip Casting Machine 12080S.DOC 



8 



f 

t 

time can be varied. Those are adapted to the sealing behavior of the sealing 
plates 11. 

During the casting phase, the sealing plates 1 1 firstly are pressed, for a 
relatively short time, against the end surfaces of the casting rolls 1, 2 and then, 
with the release of the press-on force, are held in a position before the "stop- 
and-to" placement of the sealing plates is undertaken. 

The time for retaining the position, the holding time, can be much greater 
than the time of placement with a predetermined force and actually after 5 
revolutions, whereby this can take place also after 500 revolutions. The length 
of the placement time depends on the diameter of the casting rolls, on the 
material of the casting rolls, the value of the application or press-on force, 
speed, steel quality, the material of the sealing plates, and/or other factors. 
Roughly, one considers a placement time from 1 to 30 sec. The applied 
pressure, as a rule, amounts to from .05 to 1.0 N/mm . 

It is particularly advantageous when the lateral seals 10 are displaced or 
pivoted in a vertical and/or horizontal direction before a respective new 
placement in order to prevent or to reduce a non-uniform wear. 
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A monitoring and control system controls, in predetermined intervals, the 
placement of the sealing plates 1 1 with a predetermined force. 

With the inventive method of operating a strip casting machine and 
which is characterized by long holding periods between separate placements, 
the we^ of the sealing plates and the end sides of the casting rolls is noticeably 
reduced. A longer operating periods, which are results of the reduced wear, 
lead to noticeably reduced costs for the sealing plates per ton of steel, to longer 
casting sequences and to a higher output, whereby the economy of the process 
is substantially improved. 
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